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ABSTRACT

The product Teysuno™ (S-1) contains tegafur, a pro-
drug of 5-fluorouracil (5-FU), and two modulators of
5-FU metabolism, gimeracil and oteracil.

The main clinical study in this application was a ran-
domized controlled study comparing S-1 plus cisplatin
with 5-FU plus cisplatin. In this study, median overall
survival times of 8.6 months and 7.9 months for S-1 plus
cisplatin and 5-FU plus cisplatin, respectively, were ob-
served (hazard ratio, 0.92; 95% confidence interval,
0.80–1.05). The Committee for Medicinal Products for
Human Use of the European Medicines Agency con-
cluded that S-1 in combination with cisplatin (75 mg/
m2) was noninferior to 5-FU plus cisplatin (100 mg/m2)
in patients with advanced gastric cancer and adopted a
positive opinion recommending the marketing authori-
zation for this product for the treatment of advanced

gastric cancer when given in combination with cisplatin.
The recommended dose of S-1 is 25 mg/m2 (expressed as
tegafur content) twice a day, for 21 consecutive days fol-
lowed by 7 days rest (one treatment cycle), in combina-
tion with 75 mg/m2 cisplatin i.v. administered on day 1.
This treatment cycle is repeated every 4 weeks.

The most common side effects reported in the piv-
otal study were anemia, neutropenia, vomiting, diar-
rhea, abdominal pain, weight decrease, anorexia, and
fatigue.

The objective of this paper is to summarize the scien-
tific review of the application leading to approval in the
EU. The full scientific assessment report and the sum-
mary of product characteristics are available on the Eu-
ropean Medicines Agency website (http://www.ema.
europa.eu). The Oncologist 2011;16:1451–1457
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BACKGROUND

The most common clinical presentations of advanced gas-
tric cancer include locally advanced unresectable or meta-
static gastric cancer at the time of diagnosis and recurrent
gastric cancer after resection. Cisplatin in combination with
fluoropyrimidines and anthracyclines has been used as the
standard treatment for advanced gastric cancer [1]. In 2006,
a meta-analysis from randomized studies showed that the
best survival results were obtained from patients treated
with three-drug regimens containing a fluoropyrimidine, an
anthracycline, and cisplatin [2]. Other combinations, such
as epirubicin, oxaliplatin, and capecitabine and docetaxel,
cisplatin, and 5-fluorouracil (5-FU), have claimed efficacy
similar to or better than that of epirubicin, cisplatin, and
5-FU [3, 4].

Teysuno™ (S-1) is an oral fixed-dose combination of
three active substances—tegafur, gimeracil, and oteracil
[5]. After absorption, tegafur is converted into 5-FU. Gi-
meracil is a dihydropyrimidine dehydrogenase (DPD) in-
hibitor that prevents degradation of 5-FU. Oteracil, an
orotate phosphoribosyltransferase (OPRT) inhibitor, is in-
tended to decrease the activity of 5-FU in the gut in order to
minimize toxicity to the normal gastrointestinal (GI) mu-
cosa (Figs. 1 and 2).

The applicant company, Taiho Pharma Europe Ltd (Bir-
mingham, U.K.), submitted, on October 28, 2009, an appli-
cation for marketing authorization for S-1 given in
combination with cisplatin for the treatment of advanced
gastric cancer. The scientific review was conducted by the
Committee for Medicinal Products for Human Use
(CHMP). The CHMP recommended granting marketing
authorization for S-1 based on a positive benefit–risk bal-
ance. On March 14, 2011, the European Commission issued
a marketing authorization.

NONCLINICAL ASPECTS

Following oral administration, the prodrug tegafur is grad-
ually converted into 5-FU in vivo, mainly by cytochrome
P450 2A6 enzyme (CYP2A6) activity in the liver. 5-FU is
activated within cells by phosphorylation of its active metab-
olite, 5-fluoro-2�-deoxyuridine-monophosphate (FdUMP).
5-FU is metabolized in the liver and, to a lesser degree in other
tissues, via DPD. FdUMP and reduced folate are bound to thy-
midylate synthase, leading to formation of a ternary complex
that inhibits DNA synthesis. In addition, 5-fluorouridine-
triphosphate is incorporated into RNA causing disruption of
RNA function.

In vitro, gimeracil selectively inhibited the target en-
zyme DPD at 50% inhibitory concentration (IC50) of 95 nM
and oteracil selectively inhibited the target enzyme OPRT
with an IC50 value of 4.2 �M, whereas the metabolites of

oteracil did not significantly inhibit the activity of enzymes
involved in 5-FU metabolism. The optimum ratio of tega-
fur:gimeracil:oteracil was determined in mice and rats to be
1:0.4:1. The effect of tegafur and gimeracil was greatest
when both substances were administered simultaneously.
In mice bearing various murine tumor types, S-1 was ob-
served to be consistently more potent in inhibiting tumor
growth or increasing life span than tegafur alone, 5-FU, or
tegafur-uracil (UFT). The antitumor activity of S-1 given as
a single daily or twice-daily divided dose was evaluated in
a rat tumor model. Antitumor activity of S-1 given as a
twice daily (b.i.d.) divided dose was similar to once-daily
administration. However, the b.i.d. divided dose was asso-
ciated with less hematologic toxicity and faster recovery of
leukocytes, thus supporting the b.i.d. regimen.

Rats treated with S-1 showed higher levels of active
5-FU metabolites in tumor tissue than in GI tract tissue. In
contrast, levels of active 5-FU metabolites were similar
in tumor tissue and GI tract tissue in rats treated with UFT.
In nontumor-bearing rats and cynomolgus monkeys, the ad-
dition of oteracil to tegafur and gimeracil (FCD) resulted in
a lower incidence of FCD-induced diarrhea. According to
the company, the lower rate of GI toxicity was considered
to be most likely related to oteracil-induced suppression of
5-FU phosphorylation. However, in nontumor bearing rats,
GI toxicity was significantly recovered only when 2 M in-
stead of 1 M oteracil was added, suggesting that S-1 in its
present molar range might not reduce FCD-induced GI tox-
icity. On the other hand, in a rat model of primary colorectal
cancer, the addition of oteracil resulted in a significantly
lower incidence of FCD-induced GI toxicity without affect-
ing FCD-induced antitumor activity.

In repeat-dose toxicity studies in rats, dogs, and mon-
keys, S-1 was associated with toxicities typically associated
with the administration of an anticancer cytotoxic drug,
such as anemia, a decrease in immune and digestive system
functions, disruption of spermatogenesis, and atrophy in
male and female reproductive organs. In vivo, during re-
peat-dose toxicology studies in the dog, S-1 and FCD in-
duced melanosis in the sclera, conjunctiva, skin, and lymph
nodes. Repeat dosing of S-1 was associated with skin and
eye toxicity in the rat and dog. The tegafur component of
S-1 appeared to be responsible for the melanin deposition
and eye toxicity.

In reproductive toxicity studies in the rat, administration
of S-1 at any time after conception resulted in a range of
fetal abnormalities. Therefore, there is a high risk for devel-
opmental toxicity at clinical doses, primarily because of
tegafur cytotoxicity. In lactating rats, considerable amounts
of S-1 and its metabolites were found in milk. Based on
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these findings, S-1 is contraindicated during pregnancy and
lactation.

Studies in juvenile animals were not provided. This was

considered acceptable by the CHMP, because S-1 is not
recommended for children aged �18 years. S-1 was clas-
togenic in vitro and was weakly clastogenic in vivo.

PHARMACOKINETICS, POTENTIAL FOR

INTERACTION WITH OTHER MEDICINAL PRODUCTS,
AND OTHER FORMS OF INTERACTION

In human subjects, S-1 components are readily absorbed af-
ter oral administration. However, if S-1 was administered
with food, the area under the concentration–time curve
from time zero to infinity was approximately 71%, 25%,
and 15% lower for oteracil, gimeracil, and 5-FU, respec-
tively, compared with fasting conditions. Therefore, it is
recommended to take S-1 at least 1 hour before or after a
meal.

The main metabolic pathway for tegafur involves
conversion to 5-FU via CYP2A6 in the liver. Coadmin-
istration of a CYP2A6 inhibitor and S-1 should be
avoided because there is a possibility that the effective-
ness of S-1 could be decreased. Other potential interac-
tions to highlight are the irreversible inhibition of the
liver enzyme DPD by sorivudine, or its chemically re-
lated analogs such as brivudine, which can result in a sig-
nificant increase in 5-FU exposure and lead to a higher
incidence of clinically significant fluoropyrimidine-
related toxicities with potentially fatal outcomes; nitro-
midazoles, including metronidazole and misonidazole,
which may reduce the clearance of 5-FU; and polygluta-
mated methotrexate, which inhibits thymidylate syn-
thase and dihydrofolate reductase, potentially increasing
the cytotoxicity of 5-FU. For clozapine, because of pos-
sible additive pharmacodynamic effects (myelotoxicity),
caution is advised because coadministration may in-
crease the risk for and severity of hematologic toxicity
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Figure 1. Structural formula and chemical name of tegafur, gimeracil, and oteracil.
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Figure 2. Schematic illustration of 5-FU metabolism and
pharmacodynamic rationale for S-1. There are two competing
routes of metabolism of 5-FU. Anabolic metabolism results in
the active metabolites allowing the fluoropyrimidines to exert
their therapeutic effect, whereas the dominant catabolic metab-
olism leads to inactive metabolites and the elimination of the
drug. Anabolism of 5-FU to FUMP is catalyzed by OPRT.
FUMP is subsequently metabolized to a series of products in-
cluding FdUMP, which is ultimately the cytotoxic metabolite.
Oteracil is intended to inhibit anabolism of 5-FU to FUMP by
OPRT. In preclinical models, oteracil distributed into normal
GI tract tissues to a larger extent than tumor cells and was as-
sociated with less 5-FU toxicity to GI tract tissues. Catabolism
of 5-FU to 5,6 dihydro-5-FU, FUPA, and FBAL is principally
mediated by the enzyme DPD. Gimeracil is intended to inhibit
the catabolism and subsequent inactivation of 5-FU by revers-
ibly inhibiting DPD, so that higher plasma concentrations of
5-FU could be achieved with the administration of a lower
dose of tegafur.

Abbreviations: 5-FU, 5-fluorouracil; DPD, dihydropy-
rimidine dehydrogenase; FBAL, �-fluoro-�-alanine; FdUMP,
5-fluoro-2�-deoxyuridine monophosphate; FUMP, 5-fluorou-
ridine-5�-monophosphate; FUPA, � fluoro � ureidopropi-
onate; GI, gastrointestinal; OPRT, orotate phosphoribosyl
transferase.
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from S-1. The coadministration of cimetidine may de-
crease clearance, and thus increase plasma levels of
5-FU. Coadministration of S-1 and coumarin anticoagu-
lation therapy may increase the risk for bleeding. Fluo-
ropyrimidines may increase the phenytoin plasma
concentration when administered concomitantly. Fre-
quent monitoring of phenytoin blood/plasma levels is ad-
vised when S-1 and phenytoin are administered
concomitantly. Allopurinol may decrease S-1 antitumor
activity as a result of suppression of phosphorylation of
5-FU. Therefore, concurrent administration with S-1
should be avoided.

Gimeracil was not found to be metabolized in vitro in
human liver fractions, which is in line with the large pro-
portion of gimeracil excreted unchanged in urine. Oteracil
is metabolized mainly by phosphoribosyl pyrophosphate to
cyanuric acid. In the renal impairment study, exposure to
5-FU was affected by renal impairment. This is likely to be
explained by increased plasma levels of gimeracil, which is,
for a large part, excreted renally.

No data are available on the concomitant use of folinic
acid with S-1 in combination with cisplatin. Caution is ad-
vised because folinic acid is known to enhance the activity
of 5-FU.

A population pharmacokinetic analysis in 315 pa-
tients was performed to assess the influence of various
factors, including gender, age, food, ethnicity (white ver-
sus Asian), renal function, and hepatic function on S-1
components and metabolites. Renal function, as mea-
sured by creatinine clearance (CrCl), was the primary
factor that influenced gimeracil and 5-FU exposure. As
renal function decreased, there was an increase in 5-FU
steady-state exposure. Therefore, it is important to deter-
mine CrCl before the start of treatment on day 1 for each
cycle. S-1 and cisplatin dose modification should be ap-
plied according to CrCl values: patients with moderate
renal impairment (CrCl, 30 – 49 mL/minute) at the start
of a cycle of treatment should start treatment with S-1 at
one reduced dose level and cisplatin treatment at a 50%
dose reduction from the previous cycle. Patients with a
CrCl �30 mL/minute should be withheld treatment with
S-1 and cisplatin until the resumption criterion (�30 mL/
minute) is met and then be started on treatment with S-1
at one reduced dose level and cisplatin treatment at a
50% dose reduction from the previous cycle.

Studies in Japanese patients have suggested an effect of
CYP2A6*4 polymorphism on S-1 pharmacokinetics. Japa-
nese patients with the CYP2A6*4/*4 genotype treated with
S-1 appear to have significantly lower 5-FU levels. The
CYP2A6*4 allele is uncommon in the white population. No
dose advice for this subpopulation is provided.

CLINICAL EFFICACY

S-1301/FLAGS Study (ClinicalTrials.gov
identifier, NCT00400179)
The S-1301/FLAGS (First-Line Advanced Gastric Cancer
Study) study was a phase III trial (open-label, multicenter,
randomized, parallel group, active controlled) comparing
S-1 plus cisplatin with 5-FU plus cisplatin in a non-Asian
patient population with advanced gastric cancer who were
untreated with chemotherapy for advanced disease [6].

The study enrolled male and female patients �18 years
of age with histologically confirmed, unresectable, locally
advanced (stage IV) or metastatic gastric cancer, including
adenocarcinoma of the gastroesophageal junction, and who
had no prior cytotoxic chemotherapy for advanced gastric
cancer. Patients must have been at least 4 weeks postradio-
therapy and at least 3 weeks since major surgery, with an
Eastern Cooperative Oncology Group (ECOG) perfor-
mance status score of 0 or 1, and had to meet minimum lab-
oratory test requirements.

The study was conducted in 147 sites in 24 countries in
Eastern/Western Europe, North America, Latin America,
Australia, and South Africa.

S-1 (25 mg/m2) was administered b.i.d. for 21 consecu-
tive days followed by a 7-day recovery period combined
with 75 mg/m2 cisplatin i.v. administered on day 1, and re-
peated every 28 days. S-1 was taken orally 1 hour before or
after a meal with a glass of water (approximately 100 mL).
Cisplatin was administered as a 1- to 3-hour infusion on day
1 following the morning dose of S-1. The dose selection for
the S-1 plus cisplatin arm was based on the results of the
S-1101 phase I study in which a 25-mg/m2 dose of S-1 in
combination with 75 mg/m2 cisplatin was well tolerated
with no dose-limiting toxicities [7]. Patients in the control
arm received 1,000 mg/m2 per 24 hours of 5-FU adminis-
tered by continuous i.v. infusion over 120 hours (days 1–5)
in combination with 100 mg/m2 cisplatin i.v. on day 1, both
repeated every 28 days. Cisplatin treatment in both study
arms was limited to six cycles.

The primary endpoint was overall survival. Stratifica-
tion at randomization was based on the extent of disease (lo-
cally advanced, one metastatic site, or two or more
metastatic sites), any prior adjuvant therapy, measurable
versus nonmeasurable disease, and center. The full analysis
set consisted of all patients who were dosed, with study
drug assignment designated according to initial randomiza-
tion.

In total, 1,053 patients were randomized between May 18,
2005 and March 7, 2007, and 1,029 patients (S-1 plus cispla-
tin, n � 521; 5-FU plus cisplatin, n � 508) received at least
one dose of study drug. Baseline characteristics were similar in
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the two groups and reflect the population of patients with ad-
vanced gastric cancer. The majority of patients were male
(70.8%) and white (86.0%). The mean age was 59 years
(range, 18–85 years) and 14.2% were �70 years of age. The
ECOG performance status score was 0 in 41.4% of patients.
All patients had histologically confirmed adenocarcinoma:
83.1% in the stomach and 16.9% in the gastroesophageal junc-
tion. The most frequent pathology was poorly differentiated
adenocarcinoma, in 38.8% of patients. The overall incidence
of diffuse type histology (poorly differentiated adenocarci-
noma, signet-ring cell carcinoma, or mucinous adenocarci-
noma) was 57.3%. Metastatic disease was present in 95.7% of
patients.

The S1301/FLAGS study was designed and conducted
as a superiority study. However, the company switched the
hypothesis from superiority to noninferiority after the pri-
mary analysis failed to show superiority of S-1 plus cispla-
tin over 5-FU plus cisplatin. The switching from superiority
to noninferiority was performed without prespecification of
a noninferiority margin. This was considered a major meth-
odological flaw. To justify the choice of delta, the company
presented the results of a meta-analysis showing that com-
bination chemotherapy versus monotherapy was associated
with a hazard ratio (HR) for overall survival of 0.83 [2], and
proposed a noninferiority margin of 1.10 based, among
other things, on literature comparing combination chemo-
therapy (e.g., 5-FU plus cisplatin) with either best support-
ive care or monotherapy alone [3, 8–10] with noninferiority
margins in the range of 1.08–1.25.

The results for the primary endpoint, overall survival, are
shown in Table 1 and Figure 3. Median overall survival times
were 8.6 months and 7.9 months for S-1 plus cisplatin and
5-FU plus cisplatin, respectively (HR, 0.92; 95% confidence
interval [CI], 0.80–1.05). Although the choice of delta was

justified retrospectively, the CHMP considered that, based on
convincing efficacy results, in particular the narrow CI, and
overall consistent results in terms of secondary endpoints, the
switch to noninferiority was adequately justified, in line with
current CHMP guidelines [11].

CLINICAL SAFETY

Overall, the adverse events associated with S-1 were con-
sistent with known adverse events for fluoropyrimidines.
They included stomatitis, mucositis, and other GI toxicity
(i.e., diarrhea and dehydration). S-1 plus cisplatin was also
associated with treatment-related bone marrow suppres-
sion, including neutropenia, leukopenia, thrombocytope-
nia, anemia, and pancytopenia.

The most common treatment-related ocular disorders
associated with S-1 in combination with cisplatin were lac-
rimal disorders (8.8%), including increased lacrimation,
dry eye, and dacryostenosis.

Although DPD inhibition by gimeracil was expected to
result in a lower incidence of palmar–plantar erythrodyses-
thesia (PPE) as a complication of 5-FU administration, the
PPE incidence was higher in the S-1 plus cisplatin arm (all
grades of PPE were observed in 5.4% and 2.6% of patients
in the S-1 plus cisplatin and 5-FU plus cisplatin arms, re-
spectively).

The most common severe adverse reactions (grade �3
with a frequency �10%) with S-1 plus cisplatin were neu-
tropenia, anemia, and fatigue. The majority of grade �3 ad-
verse events resolved during the treatment period or after
treatment discontinuation.

The overall incidence of grade �3 adverse events was
higher in patients aged �70 years in both treatment groups.
Leukopenia, neutropenia, thrombocytopenia, diarrhea, as-
thenia, disease progression, dehydration hypokalemia, and

Table 1. Summary of efficacy results (S-1301/FLAGS study)

Endpoint S-1 � cisplatin 5-FU � cisplatin Statistic

Overall survival, all
randomized

Median, 8.5 mos; 95% CI, 7.9–9.3
mos (n � 527)

Median, 7.9 mos; 95% CI,
7.2–8.5 mos (n � 526)

HR, 0.94; 95% CI, 0.82–1.07

Overall survival, full
analysis set

Median, 8.6 mos; 95% CI, 7.9–9.5
mos (n � 521)

Median, 7.9 mos; 95% CI,
7.2–8.5 mos (n � 508)

HR, 0.92; 95% CI, 0.80–1.05;
p � .1983

Overall survival, per
protocola

Median, 8.6 mos; 95% CI, 7.9–9.5
mos (n � 498)

Median, 7.9 mos; 95% CI,
7.2–8.5 mos (n � 476)

HR, 0.91; 95% CI, 0.80–1.05

Progression-free survival,
full analysis set

Median, 4.8 mos; 95% CI, 4.0–5.5
mos (n � 521)

Median, 5.5 mos; 95% CI,
4.4–5.8 mos (n � 508)

HR, 0.99; 95% CI 0.86–1.14;
p � .9158

Overall response 29.1% (117 of 402 evaluable
patients)

31.9% (123 of 385
evaluable patients)

95% CI, �9.3–3.6; p � .3952

aFull analysis set excluding patients with violations of study entry criteria.
Abbreviations: 5-FU, 5-fluorouracil; CI, confidence interval; FLAGS, First-Line Advanced Gastric Cancer Study; HR,
hazard ratio.
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hyponatremia were more frequent in older patients in the
S-1 plus cisplatin group (�5% difference in incidence) than
in younger patients. Similar differences were observed in
the 5-FU plus cisplatin group.

The S-1 plus cisplatin arm had lower incidences of renal
toxicity, consistent with the lower dose of cisplatin that was
used in this regimen. This was also the case for ototoxicity,
peripheral neuropathy, and alopecia.

The incidences of serious adverse events (SAEs) and treat-
ment-related SAEs were 49.3% versus 48.8% and 20.5% ver-
sus 29.7% for S-1 plus cisplatin versus 5-FU plus cisplatin,
respectively. The most commonly reported treatment-related
SAEs were myelosuppression (anemia, neutropenia, thrombo-
cytopenia, febrile neutropenia), stomatitis, nausea, vomiting,
and dehydration. Significant differences in treatment-related
SAEs between treatment groups were observed for neutrope-
nia (1.5% versus 6.1%), febrile neutropenia (1.5% versus
6.1%), and stomatitis (0.6% versus 4.5%) (for S-1 plus cispla-
tin versus 5-FU plus cisplatin, respectively).

The incidences of death as a result of toxicity from the
study medication were 2.5% for S-1 plus cisplatin and
4.9% for 5-FU plus cisplatin. These were frequently
caused by myelosuppression and its consequences (0.8%
and 2.8% for S-1 plus cisplatin and 5-FU plus cisplatin,
respectively). Times to myelosuppression-related treat-
ment discontinuation or death were similar in the two
groups.

S-1 has not been studied in gastric cancer patients
with microsatellite instability (MSI). The association be-

tween 5-FU sensitivity and MSI in patients with gastric
cancer is unclear. The company committed to investigate
the effect of tumor MSI on the efficacy and safety of S-1
in the tissue samples from the S1301/FLAGS pharma-
cogenomics substudy.

PHARMACOVIGILANCE

The company submitted a pharmacovigilance plan and a risk
minimization plan for the product in order to mitigate the
safety risks associated with the treatment. Important identified
risks were bone marrow suppression, GI symptoms, GI perfo-
ration/hemorrhage, PPE, lacrimal disorders, renal toxicity,
hearing impairment, peripheral neuropathy, cardiovascular
events, hepatic toxicity, disseminated intravascular coagula-
tion, interstitial lung disease, leukoencephalopathy, Stevens-
Johnson syndrome/toxic epidermal necrolysis, and acute
pancreatitis. The proposed risk minimization activities include
dose recommendations and dose modification, supportive
treatment, and early ophthalmologic consultation in the event
of any persistent or vision-reducing ocular symptoms such as
lacrimation or corneal symptoms.

There are currently no data on the pharmacokinetics in
patients with severe renal impairment (CrCl �30 mL/min-
ute). Other important missing information includes data in
patients with a cardiac disorder, clinical safety and efficacy
of an S-1–containing triplet regimen, and S-1 treatment in
gastric cancer patients with MSI. All missing information
will be monitored and updated in the periodic safety update
report submitted to the European Medicines Agency (EMA).

Figure 3. Survival (full analysis set population)—study S1301/FLAGS.
Abbreviations: CI, confidence interval; 5-FU, 5-fluorouracil.
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OVERALL CONCLUSIONS, RISK–BENEFIT

ASSESSMENT, AND RECOMMENDATION

The CHMP concluded that the combination of S-1 plus cis-
platin (75 mg/m2) was noninferior to 5-FU plus cisplatin
(100 mg/m2) with respect to overall survival. The adverse
events reported for S-1 plus cisplatin in the target popula-
tion were consistent with the known adverse events of fluo-
ropyrimidines in patients with advanced gastric cancer.
Overall, the benefits and risks of S-1 plus cisplatin were
considered similar to those of parenteral 5-FU plus cisplatin
in the patient population and the CHMP considered the ben-
efit–risk balance to be positive.

In their application, the company claimed that the over-
all adverse event profile of S-1 plus cisplatin versus 5-FU
plus cisplatin was in favor of the S-1 combination. How-
ever, this claim could not be established because the dose of
cisplatin was different in the two groups and the myelosup-
pression and GI toxicity were inconsistent across studies.

The product S-1, compared with the standard 5-FU contin-
uous i.v. infusion treatment, has the added benefit of being an
oral product for which the daily dosing does not require a cen-
tral venous catheter and hospital admission. Indeed, oral fluo-
ropyrimidines have nowadays largely replaced continuous
infusion 5-FU in the treatment of advanced gastric cancer be-
cause of better tolerability and convenience, and even some
data suggesting possible superior efficacy.

Based on the data submitted for this application, the
CHMP concluded that the noninferior efficacy and safety of
S-1 plus cisplatin have been established only compared
with the 5-FU plus cisplatin schedule used in the pivotal
study, and only in the advanced gastric cancer indication.

The efficacy and safety of S-1 plus cisplatin have not been
established for other dosing regimens or combinations, in-
cluding a triplet regimen for advanced gastric cancer, or
monotherapy or combination treatment for other indica-
tions. Thus, based on the current application, S-1 cannot be
considered as a general alternative to parenteral 5-FU or
5-FU prodrugs. The company committed to conducting fur-
ther clinical trials to investigate an S-1–containing triplet
regimen. The EMA will review new information about S-1
on a regular basis. The most current information on this me-
dicinal product can be found on the EMA website (http://
www.ema.europa.eu).
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